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TRACK  SAFETY  STANDARDS 

Notice  of  Proposed  Rule  Making 

The  Federal  Railroad  Administration 
(FRA)  proposes  to  amend  Chapter  II  of 
Subtitle  B  of  Title  49  of  the  Code  of 
Federal  Regulations  by  adding  a  Part 
213  prescribing  initial  safety  standards 
for  track  and  track  inspection  as  required 
by  the  Federal  Railroad  Safety  Act  of 
1970  (84  Stat.  971,  45  U.S.C.  421  et  seq.). 
Section  202(e)  of  the  Act  requires  initial 
safety  standards  based  upon  existing 
railroad  safety  standards  and  data  to  be 
issued  before  October  17,  1971, 

Proposed  Part  213  sets  forth  initial 
safety  standards  for  track  and  track  in¬ 
spection.  Further  notices  of  proposed  rule 
making  will  be  addressed  to  initial  rail¬ 
road  equipment  standards  and  operating 
practices. 

Interested  persons  are  invited  to  par¬ 
ticipate  in  the  making  of  these  initial 
track  safety  standards  by  submitting 
written  data,  views,  or  comments.  Com¬ 
munications  should  identify  the  regula¬ 
tory  docket  number  and  notice  number, 
and  should  be  submitted  in  triplicate  to 
the  Docket  Clerk,  Office  of  Hearings  and 
Proceedings,  Federal  Railroad  Adminis¬ 
tration,  Attention;  Docket  No.  RST-1, 
400  Seventh  Street  SW.,  Washington,  DC 
20590.  Commimications  received  before 
July  31,  1971,  will  be  considered  by  the 
Federal  Railroad  Administrator  before 
taking  final  action  on  the  proposed 
standards.  All  comments  received  will  be 
available  for  examination  by  interested 
persons  at  any  time  during  regular  work¬ 
ing  hours  in  Room  5100,  Nassif  Building, 
400  Seventh  Street  SW.,  Washington,  DC. 
The  proposals  contained  in  this  notice 
may  be  changed  in  light  of  comment 
received. 

In  developing  proposed  initial  track 
safety  standards,  FRA  considered  infor¬ 
mation  available  within  FRA  and  infor¬ 
mation  as  to  “existing  safety  data  and 
standards”  made  available  to  it  by  repre¬ 
sentatives  of  the  Association  of  American 
Railroads,  railroad  industry,  railroad  la¬ 
bor  organizations,  and  State  regulatory 
agencies.  Informal  meetings  were  held 
with  representatives  of  those  groups  to 
assist  FRA  in  the  refinement  of  the  in¬ 
formation.  Technical  publications  pro¬ 
vided  by  foreign  governments  also  were 
considered  in  the  preparation  of  the 
proposed  initial  track  safety  standards. 

The  proposed  initial  standards  are,  in 
part,  based  on  the  railroad  industry’s 
owm  recommended  standards.  The  pro¬ 
posed  initial  standards,  therefore,  will  be 
similar  to  those  recommended  industry 
standards  in  several  respects. 

For  several  reasons,  however,  it  is 
necessary  to  substantially  reorganize  and 


revise  the  language  that  will  be  incor¬ 
porated  into  the  Federal  standards.  One 
major  consideration  is  that  the  industry 
standards,  intended  to  serve  only  as  rec¬ 
ommendations,  are  not  written  as  a  reg¬ 
ulatory  document,  which  the  standard 
proposed  in  this  notice  must  be.  Viola¬ 
tion  of  these  regulatory  standards  will 
be  subject  to  a  penalty  of  at  least  $250 
and  up  to  $2,500  per  day  for  each  viola¬ 
tion.  Therefore  it  is  important  that  the 
regulatory  requirements  be  written  in 
terms  that  clearly  indicate  what  the  min¬ 
imum  requirements  are. 

FRA  intends  to  state  the  Federal  re¬ 
quirements  in  performance  terms  rather 
than  detailed  specifications,  wherever  it 
is  possible  to  do  so  without  lowering  the 
level  of  safety.  In  some  cases  it  may  not 
be  possible  to  substitute  performance  re¬ 
quirements  without  further  research. 
Also  it  may  be  necessary  to  retain  some 
specific  requirements  because  there  is 
not  time  to  develop  an  enforceable  per¬ 
formance-type  substitute  within  the  pe¬ 
riod  specified  by  the  Act. 

Effective  date  of  proposed  regulations. 
The  FRA  rec(^izes  that  the  railroad  in¬ 
dustry  will  need  a  reasonable  period  of 
time  in  which  to  comply  with  some  of  the 
proposed  regulations.  Therefore  it  is  pro¬ 
posed  in  §  213.3(c)  that  the  regulations 
become  effective  October  15,  1971,  with 
respect  to  new’ly  constructed  track  and 
rebuilt  track,  and  effective  October  15, 
1972,  with  respect  to  existing  track.  Any 
person  who  identifies  a  requirement  that 
needs  a  longer  lead  time  to  implement 
should  indicate  specifically  the  problems 
that  would  arise  from  an  early  require¬ 
ment  of  compliance,  and  the  time  needed 
to  solve  those  problems. 

Cost/benefit  determinations.  In  evalu¬ 
ating  the  proposed  regulations,  commen¬ 
tators  should  bear  in  mind  that  every 
safety  regulation  has  a  cost  factor,  either 
a  direct  purchase  and  operation  cost  or 
an  indirect  cost  resulting  from  operating 
at  less  than  maximum  efficiency.  Every 
safety  regulation  also  has  a  benefit  fac¬ 
tor — the  increase  in  safety  to  the  public 
and  railroad  personnel  and  a  benefit  to 
the  railroads  in  reducing  its  casualty 
losses  and  damage  claims.  Although  the 
cost  of  complying  with  a  regulation  may 
be  initially  borne  by  the  railroad,  it  is 
ultimately  paid  by  the  public.  Thus,  the 
cost/benefit  determination  to  be  made  by 
the  FRA  with  respect  to  a  particular 
safety  requirement  is  whether  the  safety 
benefit  to  the  public  and  railroad  person¬ 
nel  justifies  the  ultimate  monetary  cost 
of  compliance  to  the  public.  For  this 
reason,  the  regulations  proposed  in  this 
notice  should  be  evaluated  as  to  costs  and 
benefits.  When  comments  on  the  specific 
proposed  regulations  are  submitted,  these 
factors  should  be  discussed  fully.  The  in¬ 
formation  resulting  from  these  cost/ben¬ 
efit  determinations  will  be  most  helpful 
to  the  FRA  in  making  decisions  with 
respect  to  particular  proposed 
regulations. 

The  time  within  which  the  mitial 
standards  must  be  issued  does  not  per¬ 
mit  full  coverage  of  all  of  the  areas  of 
track  construction  and  maintenance  that 
would  perhaps  be  included  in  a  compre¬ 


hensive  set  of  standards.  The  initial  regu¬ 
lations,  therefore,  relate  directly  to  oper¬ 
ating  ^>eeds  and  concentrate  on  those 
areas  that  the  FRA  believes  to  be  the 
principal  sources  of  railroad  related 
accidents. 

The  proposed  Part  213  applies  to 
standard-gage  track  of  the  general  rail¬ 
road  system  of  transportation,  but  does 
not  apply  to  either  (1)  industrial  track 
located  more  than  10  feet  inside  the 
limits  of  a  nonrailroad  installation,  or 
(2)  track  used  exclusively  for  rapid 
transit,  commuter,  or  other  short-haul 
passenger  service  in  metropolitan  or 
suburban  areas. 

Rapid  transit  and  commuter  service 
track,  although  not  included  in  the 
initial  proposed  track  standards,  may  be 
included  in  future  rulemaking 
proceedings. 

The  proposed  initial  track  standards 
are  divided  into  several  subparts  cover¬ 
ing  roadbed,  track  geometry,  track  struc¬ 
ture,  and  track  appliances.  In  addition 
there  is  a  subpart  which  prescribes  the 
method  and  frequency  of  track  inspec¬ 
tions,  including  an  annual  inspection  of 
rail  for  internal  defects.  Track  owners 
would  have  the  duty  of  maintaining  their 
track  in  accordance  with  the  standards 
and  performing  the  required  inspections. 
In  accordance  with  the  Act,  for  each  vio¬ 
lation  of  the  regulations  a  track  owner 
would  be  subject  to  a  civil  penalty  of  not 
less  than  $250  or  more  than  $2,500  for 
each  offense,  subject  to  compromise  by 
the  Federal  Railroad  Administrator.  Per¬ 
sons  who  are  involved  in  or  concerned 
with  the  leasing  of  track  are  requested  to 
comment  on  the  owner /leasee  relation¬ 
ships  as  it  would  be  affected  by  the  pro¬ 
posed  regulations. 

This  notice  is  issued  imder  the  author¬ 
ity  of  the  Federal  Railroad  Safety  Act  of 
1970  (84  Stat.  971  et  seq.;  45  U.S.C.  421 
et  seq.)  and  §  1.49(n)  of  the  regulations 
of  the  Office  of  the  Secretary  of  Trans¬ 
portation  (49  CFR  1.49(n)). 

Issued  in  Washington,  D.C.,  on  June  16, 
1971. 

Carl  V.  Lyon, 

Aeting  Administrator, 
Federal  Railroad  Administration. 
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Subpeirt 

E — Track  Appliances  and  Track  Related 
Devices 

213.201 

Scope. 

213.203 

Operation  of  track  appliances  and 
track  related  devices  generally. 
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Subpart  F  Inspection 
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213.237 

Inspection  of  rail. 

213.239 
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Appendix  A — Maximum  allowable  operating 
speeds  for  curved  track. 

Authority:  The  provisions  of  this  Part 
213  issued  under  sections  202  and  209,  84 
Stat.  971,  975;  45  U.S.C.  431  and  438  and 
§  1.49(n)  of  the  Regulations  of  the  Office  of 
the  Secretary  of  Transportation;  49  CPR 
1.49(n) . 

Subpart  A — General 
§  2 1 3. 1  .Scope  of  purl. 

This  part  prescribes  initial  minimum 
safety  requirements  for  railroad  track 
that  is  part  of  the  general  railroad  sys¬ 
tem  of  transportation.  The  requirements 
prescribed  in  this  part  apply  to  specific 
track  conditions  existing  in  isolation. 
Therefore,  a  combination  of  track  con¬ 
ditions,  none  of  which  individually 
amounts  to  a  deviation  from  the  require¬ 
ments  in  this  part,  may  require  remedial 
action  to  provide  for  safe  operations  over 
that  track. 

§  2 1 .3.3  Application. 

(a)  Except  as  provided  in  paragraphs 

(b)  and  (c)  of  this  section,  this  part 
applies  to  all  standard-gage  track  in 


the  general  railroad  system  of  trans¬ 
portation. 

(b)  This  part  does  not  apply  to  track — 

(1)  Located  more  than  10  feet  inside 
an  installation  which  is  not  part  of  the 
general  railroad  system  of  transporta¬ 
tion;  or 

(2)  Used  exclusively  for  rapid  transit, 
commuter,  or  other  short-haul  passenger 
service  in  a  metropolitan  or  suburban 
area. 

(c)  Until  October  16,  1972,  this  part 
does  not  apply  to  track,  construction  of 
which  began  before  October  15,  1971. 
However,  it  does  apply  to  track,  con¬ 
struction  of  which  began  after  Octo¬ 
ber  14,  1971,  or  which  is  rebuilt  after  that 
date. 

§  213.5  Kr!>poii!iihility  uf  track  owners. 

Any  owner  of  track  to  which  this  part 
applies  who  knows  or  should  know  that 
the  track  does  not  comply  with  the  re¬ 
quirements  of  this  part,  shall — 

(a)  Bring  the  track  into  compliance: 

(b)  Halt  operations  over  that  track; 
or 

fc)  Reduce  operating  speed  over  that 
track  as  required  by  this  part. 

§  213.7  Designation  of  i|ualified  persons 
to  supervise  certain  renewals  and  in¬ 
spect  track. 

(a)  Each  track  owner  to  which  this 
part  applies  shall  designate  qualified  per¬ 
sons  to  supervise  restorations  and  re¬ 
newals  of  track  under  traffic  conditions. 
Each  person  designated  must  have — 

(1)  At  least  1  year  of  supervisory  ex¬ 
perience  in  railroad  track  maintenance; 
and 

(2)  Demonstrated  to  the  owner  that 
he — 

(i)  Knows  and  understands  the  re¬ 
quirements  of  this  part: 

(ii)  Can  detect  deviations  from  those 
requirements;  and 

(iii)  Can  prescribe  appropriate  reme¬ 
dial  action  to  correct  or  safely  compen¬ 
sate  for  those  deviations. 

(b)  Each  track  owner  to  which  this 
part  applies  shall  designate  qualified  per-^ 
sons  to  inspect  track  for  defects.  Each”' 
person  designated  must  have — 

(1)  At  least  1  year  of  experience  in 
railroad  track  inspection:  and 

(2)  Demonstrated  to  the  owner  that 
he — 

(i)  Knows  and  understands  the  re¬ 
quirements  of  this  part; 

(ii)  Can  detect  deviations  from  those 
requirements:  and 

(iii)  Can  prescribe  appropriate  reme¬ 
dial  action  to  correct  or  safely  compen¬ 
sate  for  those  deviations. 

(c)  Each  designation  under  para¬ 
graphs  (a)  and  (b)  of  this  section  must 
be  made  in  writing  and  kept  available  for 
inspection  and  copying  by  the  Federal 
Railroad  Administrator  or  his  designee. 

§  213.9  Classes  of  track:  operating  speed 
limits. 

(a)  Except  as  provided  in  paragraph 
(b)  of  this  section  and  §§  213.57(b), 
213.59(a),  213.105(d),  213.113(a),  and 
213.137  (b)  and  (c),  the  following  maxi¬ 
mum  allowable  operating  speeds  apply: 


Over  track  that  meets  all  The  maximum 
of  the  requirements  pre-  allowable  operat- 
scribed  in  this  part  for —  ing  speed  is — 

Class  1  track _  10  m.p.h. 

Class  2  track _  25  m.p.h. 

Class  3  track _  40  m.p.h. 

Class  4  track _  60  m.p.h. 

Class  5  track _  80  m.p.h. 

Class  6  track _  110  m.p.h. 

(b)  If  a  segment  of  track  does  not 
meet  all  of  the  requirements  for  its  in¬ 
tended  class,  it  is  reclassified  to  the  high¬ 
est  class  of  track  for  which  it  does  meet 
all  of  the  requirements  of  this  part.  How¬ 
ever,  if  it  does  not  at  least  meet  the  re¬ 
quirements  for  class  1  track,  no  opera¬ 
tions  may  be  conducted  over  that  seg¬ 
ment  except  as  provided  in  §  213.11. 

§  2  1.3. 1 1  Restoration  or  renewal  of  track 
under  traffic  conditions. 

If,  during  a  period  of  restoration  or 
renewal,  track  is  under  traffic  conditions 
and  does  not  meet  all  of  the  requirements 
prescribed  in  this  part,  the  work  and  op¬ 
erations  on  the  track  must  be  under  the 
continuous  supervision  of  a  person  desig¬ 
nated  under  §  213.7(a). 

§  21  3. 1 3  Measuring  truck  not  under  load. 

When  track  that  is  not  under  load  is 
measured  to  determine  whether  or  not  it 
complies  with  this  part  and  there  is  evi¬ 
dence  of  rail  movement  under  load,  the 
amount  of  that  movement  must  be  added 
to  the  no-load  measurements. 

§  2  i  3. 1 .5  Civil  penalty. 

(a>  Any  owner  of  track  to  which  this 
part  applies  that  violates  any  require¬ 
ment  prescribed  in  this  part  is  liable  to  a 
civil  penalty  of  at  least  $250  but  not  more 
than  $2,500. 

(b)  For  the  purpose  of  this  section, 
each  day  a  violation  persists  shall  be 
treated  as  a  separate  offense. 

(c)  The  Administrator  may  compro¬ 
mise  a  civil  penalty  for  any  amount,  but 
not  less  than  $250. 

§21.3.17  ExemptiunH. 

(a)  Any  owner  of  track  to  which  this 
part  applies  may  petition  the  Federal 
Railroad  Administrator  for  a  permanent 
or  temporary  waiver  of  compliance  with 
any  requirement  prescribed  in  this  part. 

(b)  Each  petition  for  a  waiver  under 
this  section  must  be  filed  in  the  manner 
and  contain  the  information  required  by 
§  211.11  of  this  chapter. 

(c)  Each  petition  received  is  processed 
in  the  manner  prescribed  in  Part  211  of 
this  chapter. 

(d)  If  the  Administrator  finds  that  a 
waiver  of  compliance  is  in  the  public  in¬ 
terest  and  is  consistent  with  railroad 
safety,  he  may  grant  the  waiver.  Notice 
of  each  waiver  granted  is  published  in 
the  Federal  Register  together  with  a 
statement  of  the  reasons  therefor. 

Subpart  B — Roadbed 

§213.31  .Scope. 

This  subpart  prescribes  minimum  re¬ 
quirements  for  roadbed  and  areas  im¬ 
mediately  adjacent  to  roadbed. 

§  213.33  Drainage. 

(a)  Each  culvert  and  bridge  passing 
under  track  must  be  kept  sufficiently  free 
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(b)  Each  owner  of  track  to  which  this 
part  applies  shall  mark,  by  monument, 
metal  tee,  or  other  permanent  means, 
the  maximum  and  minimmn  points  in 
the  elevation  transition  on  each  ciurve 
in  its  classes  3  through  6  track. 


§  213.101  Scope. 

This  subpart  prescribes  minimum  re¬ 
quirements  for  ballast,  cross  ties,  track 
assembly  fittings,  and  the  physical  con¬ 
dition  of  rails. 

§213.103  Ballast ;  general. 

Unless  it  is  otherwise  structurally  sup¬ 
ported,  all  track  must  be  supported  by 
material  which  will — 

(a)  Transmit  and  distribute  the  load 
of  the  track  and  railroad  rolling  equip¬ 
ment  to  the  subgrade; 

(b)  Restrain  the  track  laterally,  longi¬ 
tudinally,  and  vertically  under  dynamic 
loads  imposed  by  railroad  rolling  equip¬ 
ment  and  thermal  stress  exerted  by  the 
rails; 

(c)  Provide  adequate  drainage  for 
the  track;  and 

(d)  Maintain  proper  track  cross-level, 
surface,  and  alinement. 

§  213.105  Ballast  section;  crushed  ruck 
or  crushed  slag. 

(a)  When  conventional  jointed  rails 
and  crushed  rock  or  crushed  slag  are 
used,  the  ballast  section  must  comply 
with  the  following  table: 


Class  of  track 

The  average  width 
of  the  ballast 
shoulder  beyond 
the  ends  of  8-foot  * 
cross  ties,  meas¬ 
ured  from  the 
bottom  of  the 
ends  of  the  ties, 
over  any  8  con¬ 
secutive  cross  ties 
must  be  at  least— 

The  average  per¬ 
cent  of  total  crib 
volume  occupied 
by  ballast  over  any 
8  consecutive 
cross  ties  must  be 
at  least  - 

1  and  2 . 

Inchtt 

6 

50 

3 . 

7 

60 

4 . 

10 

70 

5 . 

18 

80 

6 . 

19 

i)0 

>  It  cross  ties  more  than  8  feet  long  are  used,  the  miui- 
tnitm  average  width  of  the  ballast  shoulder  may  be 
reduced  by  one  halt  of  the  length  over  8  feet,  but  the 
width  of  the  ballast  section  may  not  be  less  than  the 
length  of  the  tie. 


§  21.3.63  Track  surface. 

Each  owner  of  track  to  which  this  part 
applies  shall  maintain  the  surface  of  its 
track  within  the  limits  prescribed  in  the 
following  table: 


(b)  When  continuous  welded  rail  and 
crushed  rock  or  crushed  slag  ballast  are 
used,  the  ballast  section  must  have  a 
shoulder  width  of  at  least  10  inches  ex¬ 
tending  horizontally  from  the  ends  of 
the  cross  ties  from  a  ooint  6  inches  above 
the  bottom  of  the  cross  ties.  Cribs  must 
be  filled  with  ballast  to  at  least  90  per¬ 
cent  of  their  volume. 

(c)  Regardless  of  the  type  of  rail  used, 
when  crushed  rock  or  crushed  slag  bal¬ 
last  is  used  the  depth  of  ballast  imder 
the  cross  ties  must  be  at  least  5  inches. 

(d)  If  track  is  disturbed,  a  person 
designated  imder  §  213.7(b)  shall  ex¬ 
amine  the  track  to  determine  whether 
or  not  the  ballast  is  sufficiently  com¬ 
pacted  to  perform  the  functions  de¬ 
scribed  in  §  213.103.  If  the  person  making 
the  examination  considers  it  to  be  neces¬ 
sary  in  the  interest  of  safety,  operating 
speed  over  the  disturbed  segment  of 
track  must  be  reduced  to  a  speed  that 
he  considers  safe. 

§  21.3.107  Balla^il  .section;  other  than 
crushed  rock  or  crushed  slag. 

If  a  material  other  than  crushed  rock 
or  crushed  slag  is  used  for  ballast,  the 
section  must  be  increased  as  necessary 
to  meet  the  functional  requirements  of 
§  213.103. 

§21.3.109  Cross  lies. 

(a)  Cross  ties  may  be  made  of  any 
material  to  which  rails  can  be  securely 
fastened.  The  material  must  be  cai>able 
of  holding  the  rails  to  gage  within  the 
limits  prescribed  in  §  213.53(b)  and 
distributing  the  load  from  the  rails  to 
the  ballast  section. 

(b)  If  timber  cross  ties  are  used,  the 
number  and  size  of  cross  ties  required 
are  as  follows: 


Class  of  track 

The  size  of  cross 
ties  must  be  at 
least— 

And  the  average 
number  of  cross 
ties  per  39-foot 
length  of  track  in 
any  five  consecu¬ 
tive  39-foot  lengths 
must  be— 

1 . 

6"  X  8" 

or 

x8' 

16 

6"  X  6" 

I  8' 

17 

2 . 

6"  X  8" 

or 

x8' 

17 

6"  X  6" 

x8' 

18 

3...  . . 

6"  X  8" 

or 

x8' 

19 

6"  X  6" 

X  8' 

20 

4 . 

7"  X  8" 
or 

x8' 

20 

6"  X  8" 

X  8’ 

21 

5 . 

7"  X  9" 
or 

X  8’6" 

20 

7"  X  8" 

or 

X  8' 

21 

6"  X  H" 

X  8' 

2*J 

6 . 

7"  X  9" 
or 

X  8’6" 

3 

7”  X  8" 

X  8' 

24 

(c)  The  space  between  adjacent  cross 
ties  may  not  vary  more  than  the  width 
of  one  cross  tie. 

(d)  Except  in  an  emergency  or  for  a 
temporary  installation  of  not  more  than 
6  months’  duration,  cross  ties  may  not 
be  interlaced  to  take  the  place  of  switch 
ties. 

§213.111  Defwlive  lies. 

(a)  A  timber  cross  tie  is  considered  to 
be  defective  when  it  is — 

(1)  Broken  through: 

(2)  Split  to  the  extent  it  will  not  hold 
spikes  or  will  allow  the  ballast  to  work 
through; 

(3)  So  deteriorated  that  the  tie  plate 
or  base  of  rail  can  move  laterally  more 
than  one-half  inch  relative  to  the  cross 
tie; 

(4)  Cut  by  the  tie  plate  through  more 
than  40  percent  of  its  thickness:  or 

(5)  Not  spiked  as  required  by  §  213.127. 

(b)  Track  that  meets  the  requirements 
of  §  213.109(b)  for  a  particular  class  is 
considered  to  continue  to  meet  those  re- 

^quirements  as  long  as  the  number  of 
defective  timber  cross  ties  in  any  39  feet 
of  track  does  not  exceed  the  limits  pre¬ 
scribed  in  the  following  table: 

of  tlip  numlH'r  of  cross  tics  rc- 
i|Uirc(l  ill  any  Sli-foot  length 
of  track  by  §  213.10!t(b),  the 
Class  number  of  defective  cross  ties 

of  Type  of  track  may  not  l>e  more  than  any  of 

track  the  following: 


Total  Ad-  I'lider  a  joint 
jacent 


1.  - 

Tangent _ 

...  13 

3 

1 

Curved _ 

...  13 

2,3  . 

Tangent _ 

.  .  10 

li 

I 

('urved _ 

10 

4,  5,  6  .. 

Tangent _ 

H 

0 

0 

Curved _ 

6 

§213.113  Defective  rails. 

(a)  If  an  owner  of  track  to  which 
this  part  applies  learns,  through  inspec¬ 
tion  or  otherwise,  that  a  rail  in  that  track 
contains  any  of  the  defects  listed  in  the 
following  tablet  a  person  designated 
under  §  213.7(b)  shall  determine 
whether  or  not  the  track  may  continue 
in  use.  If  he  determines  that  the  track 


Class  of  track 

Track  surface 

1 

2 

3 

4 

5 

6 

The  runoff  in  any  31  feet  of  rail  at  the  end  of  a  raise  may  not  be  more 

than . . 

The  deviation  from  uniform  profile  on  either  rail  at  the  midordinate 

2H" 

2" 

IH" 

m" 

1" 

K" 

of  a  62-foot  chord  may  not  be  more  than . . . 

Deviation  from  designated  elevation  on  spirals  may  not  be  more 

2K/' 

2" 

m" 

IK" 

1" 

K" 

than . - . . . 

Variation  in  cross  level  >  on  spirals  in  any  31  feet  may  not  be  more 

VA" 

1,'s" 

1" 

H" 

K" 

K" 

than . 

Deviation  from  zero  cross  level  •  at  any  point  on  tangent  or  from 

1\" 

m" 

1" 

K" 

K" 

designated  elevation  on  curves  between  spirals  may  not  be  more 
than . - . - . . 

2M" 

1*4" 

I'A" 

IK" 

1" 

K" 

The  difference  in  cross  level  >  between  any  two  points  less  than  62 

feet  apart  on  tangents  and  curves  between  spirals  may  not  be  more 
than . --- . . 

254" 

i;4" 

m" 

IK" 

1" 

K" 

>  To  determine  cross  level,  measure  the  difference  in  elevation  of  the  top  surfaces  of  the  two  rails  at  right  angles  to 
the  alinement  of  the  track.  The  measuring  instrument  must  be  accurate  to  one-sixteenth  inch. 


Subpart  D — Track  Structure 
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may  continue  in  use,  operating  speed 
over  the  defective  rail  may  not  be  more 
than  that  prescribed  in  the  table  until 
the  defective  rail  is  replaced; 


Defect 

Transverse  fissure  > _ 

Compound  fissure 
Horizontal  split 

head  ‘ _ 

Vertical  split  head 

Split  web  * _ 

Piped  rail  * _ 

Bolt  hole  crack _ 

Head  web  separa¬ 
tion  _ 

Broken  base ' _ 


Detail  fracture ' _ 

Engine  bum  frac¬ 
ture  *  _ 

Ordinary  break* _ 

Broken  or  defective 

weld  _ 

Damaged  rail  ’ _ 


Until  defective  rail 
replaced,  operat¬ 
ing  speed  over 
that  rail  may  not 
be  more  than — 


10  m.p.h. 


10  m.p.h.,  unless 

fully  bolted  angle 
bars  are  applied 
to  the  defective 
rail,  in  which 
case  operating 
speed  may  not  be 
more  than  50 
m.p.h.  or  the 
maximum  allow- 
a  b  1  e  operating 
speed  otherwise 
prescribed  in 
§  213.9  for  the 
class  of  track  con¬ 
cerned,  whichever 
Is  lower. 


(b)  If  a  rail  evidences  any  of  the  con¬ 
ditions  listed  in  the  following  table,  the 
remedial  action  prescribed  in  the  table 
must  be  taken: 


Remedial  action 


II  a  person  If  a  person 

desitnialed  under  desipnated  under 
Condition  §  213.7  determines  5  213.7(b) 

that  condition  determines  that 

requires  rail  to  condition  does  not 
be  replaced  require  rail  to  be 

replaced 


Shelly  spots  >...1 
Head  checks 
Engine  burn 
(but  not 

fracture) _ 

Mill  defect . 

Flaking  * . ' 

Slivered . 

Corrugated . 

Corroded . 


[Schedule  the  rail 
for  replacement. 


■ _ do . 


Inspect  the  rail  for 
internal  defects 
at  intervals  of 
not  more  than 
every  6  months. 


Insj)0ct  the  rail  as 

Frescribeel  in 
213.‘231(c). 


•  As  defined  In  the  American  Railway  Eirgineering 
Association  Manual  for  Railway  Engineering,  Volume  1, 
Chapter  4,  Part  3,  page  7,  Document  date  lyfi2. 

§  213.115  Rail  end  mismatch. 

Any  mismatch  of  rails  at  joints  may 
not  be  more  than  that  prescribed  by  the 


§213.117  Rail  end  haltt'r. 

fa)  Rail  end  batter  is  the  depth  of 
depression  at  one-half  inch  from  the 
rail  end.  It  is  measured  by  placing  an 
18-inch  straight  edge  on  the  tread  on 
the  rail  end,  without  bridging  the  joint, 
and  measuring  the  distance  between  the 
bottom  of  the  straight  edge  and  the  top 
of  the  rail  at  one-half  inch  from  the 
rail  end. 

(b)  Rail  end  batter  may  not  be  more 
than  that  prescribed  by  the  following 
table: 

Rail  end  batter 
may  not  be 
more  than — 


Class  of  track  (inch) 

1  -  % 

2  - 

3  - - >4 

4  - 

5  _ 


6  - >i,: 

§  213.1 19  Conlinuuus  welded  rail. 

(a)  When  continuous  welded  rail  is 
being  installed,  it  must  be  installed  at, 
or  adjusted  for,  a  rail  temperature  that 
will  not  result  in  compressive  or  tensile 
forces  that  may  produce  lateral  displace¬ 
ment  of  the  track  or  pulling  apart  of 
rail  ends  or  welds. 

(b)  After  continuous  welded  rail  has 
been  installed  it  should  not  be  disturbed 
at  rail  temperatures  higher  than  its 
installation  or  adjusted  installation 
temperature. 

§213.121  Rail  joiniM. 

(a)  Each  rail  joint,  insulated  joint, 
and  compromise  joint  must  be  of  the 
proper  design  and  dimensions  for  the 
rail  on  which  it  is  applied. 

(b)  If  a  joint  bar  on  any  class  of  truck, 
other  than  class  1,  is  cracked,  broken,  or 
because  of  wear  allows  vertical  move¬ 
ment  of  either  rail  when  all  bolts  are 
tight,  it  must  be  replaced. 

(c)  If  a  joint  bar  is  cracked  or  broken 
between  the  middle  two  bolt  holes  it  must 
be  replaced. 

(d)  In  the  case  of  conventional  jointed 
track,  each  rail  must  be  bolted  with  at 
least  two  bolts  at  each  joint. 

(e)  In  the  case  of  continuous  welded 
rail  track,  each  rail  must  be  bolted  with 
at  least  three  bolts  at  each  joint,  unless 
it  has  been  drilled  for  only  two  bolts  in 


which  case  it  must  be  bolted  with  two 
bolts  at  each  joint. 

(f)  Each  joint  bar  must  be  held  in 
position  by  track  bolts  tightened  to  a 
tension  of  not  more  than  30,000  poimds 
or  less  than  5,000  poimds  per  bolt,  to 
allow  the  joint  bar  to  firmly  support  the 
abutting  rail  ends  and  to  allow  longi¬ 
tudinal  movement  of  the  rail  in  the  joint 
to  accommodate  expansion  and  contrac¬ 
tion  due  to  temperature  variations.  When 
out-of-face,  no-slip,  joint-to-rail  contact 
exists  by  design,  the  requirements  of  this 
paragraph  do  not  apply.  Those  locations 
are  considered  to  be  continuous  welded 
rail  track  and  must  meet  all  the  require¬ 
ments  for  continuous  welded  rail  track 
prescribed  in  this  part. 

(g)  No  rail  or  angle  bar  having  a 
torch-cut  or  burned  bolt  hole  may  be 
used  in  track. 

§213.123  Tieplale«. 

(a)  Tie  plates  of  the  proper  design 
must  be  used  under  the  running  rails  on 
all  timber  bridge  ties  and  switch  ties. 

(b)  In  classes  1  and  2  track,  there 
must  be  tie  plates  under  the  running 
rails  on  at  least  eight  of  any  10  consecu¬ 
tive  ties  on  curves  in  which  the  degree 
of  curvature  is  more  than  2°.  In  classes  3 
through  6  track  there  must  be  tie  plates 
under  the  running  rails  on  at  least  eight 
of  any  10  consecutive  ties. 

(c)  Tie  plates  having  shoulders  must 
be  placed  so  that  no  part  of  the  shoulder 
is  under  the  base  of  the  rail. 

§213.123  Rail  anchoring. 

Longitudinal  rail  movement  caused  by 
temperature  changes  must  be  effectively 
controlled.  If  rail  anchors  which  bear  on 
the  sides  of  ties  are  used  for  this  purpose, 
they  must  be  on  the  same  side  of  the  tie 
on  both  rails. 

§213.127  Track  spikes. 

(a)  When  conventional  track  is  used 
with  timber  ties  and  cut  track  spikes,  the 
rails  must  be  spiked  to  the  ties  with  at 
least  one  line-holding  spike  on  the  gage 
side  and  one  line-holding  spike  on  the 
field  side.  The  total  number  of  track 
spikes  per  rail  per  tie,  including  plate - 
holding  spikes,  must  be  at  least  the 
number  prescribed  in  the  following 
table: 


Minlmura  numlier  of  track  spikes  per  rail  per  tie,  including  plate-holding  spikes 


Class  of  track  Tangent  track  and  ('urved  track  with  Curved  track  with  Curved  track  with 
curved  track  wit  li  more  than  2°  but  more  than  4°  but  more  than  of 

not  more  than  2”  not  more  than  4®  not  more  than  6°  curvature 

of  curvature  of  curvature  of  curvature 


2  .  2  2  3  3 

3  .  2  3  3  4 

4,5 .  2  3  4  . . 

6 .  3  . 


following  table: 


ClasK!  of  track 

Any  mismatch  of  rails  at  Joints  may  not 
be  more  than  the  following— 

On  the  tread  of  the 
rail  ends 

On  the  gage  shle  of 
the  rail  ends 

1 . 

K' 

2 . 

w 

3 . 

H' 

}*’ 

4,  6 . 

e . 

M»' 

Me' 

*  As  defined  in  the  American  Railway  En¬ 
gineering  Association  Manual  for  Railway 
Engineering,  Voltune  1,  Chapter  4,  Part  3, 
page  7,  document  date  1962. 


(b)  A  tie  that  does  not  meet  the  re¬ 
quirements  of  paragraph  (a)  of  this  sec¬ 
tion  is  considered  to  be  defective  for  the 
purposes  of  §  213.111. 

§  213.129  Track  shims. 

(a)  If  track  does  not  meet  the  geo¬ 
metric  standards  in  Subpart  C  of  this 
part  and  working  of  ballast  is  not  pos¬ 


sible  due  to  weather  or  other  natural  con¬ 
ditions,  prebored  track  shims  may  be 
installed  to  correct  the  deficiencies.  If 
shims  are  used,  they  must  be  removed 
and  track  resurfaced  as  soon  as 
weather  and  other  natural  conditions 
permit. 

(b)  When  shims  are  used  they  must 
be — 
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(1)  At  least  the  size  of  the  tie  plate; 

(2)  Inserted  directly  on  top  of  the  tie, 
beneath  the  rail  and  tie  plate; 

(3)  Spiked  directly  to  the  tie  with 
spikes  which  penetrate  the  tie  at  least 
4  inches. 

(c)  When  a  rail  is  shimmed  more  than 

1  inch,  it  must  be  securely  braced  on  at 
least  every  third  tie  for  the  full  length  of 
the  shimming. 

(d)  When  a  rail  is  shimmed  more  than 

2  inches  a  combination  of  shims  and  2- 
inch  or  4-inch  planks,  as  the  case  may 
be,  must  be  used  with  the  shims  on 
top  of  the  planks. 

§  213.131  Planks  used  in  shimming. 

(a)  Planks  used  in  shimming  must  be 
at  least  as  wide  as  the  tie  plates,  but  in 
no  case  less  than  SVa  inches  wide.  When¬ 
ever  possible  they  must  extend  the  full 
length  of  the  tie.  If  a  plank  is  shorter 
than  the  tie,  it  must  be  at  least  3  feet 
long  and  its  outer  end  must  be  flush  with 
the  end  of  the  tie. 

(b)  When  planks  are  used  in  shim¬ 
ming  on  uneven  ties,  or  if  the  two  rails 
being  shimmed  heave  unevenly,  addition¬ 
al  shims  may  be  placed  between  the  ties 
and  planks  under  the  rails  to  compensate 
for  the  imevenness. 

(c)  Planks  must  be  nailed  to  the  ties 
with  at  least  four  8-inch  wire  spikes.  Be¬ 
fore  spiking  the  rails  or  shim  braces, 
planks  must  be  bored  with  %-inch  holes. 

§  213.1.33  Turnouts  and  track  crossings 
generally. 

(a)  Each  bolt,  nut,  pin,  and  other  fas¬ 
tening  in  turnouts  and  track  crossings 
must  be  in  place,  tight,  and  in  sotmd  con¬ 
dition,  and  each  switch,  frog,  and  guard 
rail  must  be  kept  free  of  obstructions 
that  may  interfere  with  the  passage  of 
wheels. 

(b)  Classes  3  through  6  track  must  be 
equipped  with  rail  anchors  through  and 
on  each  side  of  track  crossings  and  turn¬ 
outs,  to  restrain  rail  movement  affecting 
the  position  of  switch  points  and  frogs. 

(c)  Each  flangeway  at  turnouts  and 
track  crossings  must  be  at  least  IV2 
inches  wide. 

§213.135  Switches. 

(a)  Each  stock  rail  must  be  securely 
seated  in  switch  plates,  but  care  must  be 
used  to  avoid  canting  the  rail  or  over- 
tightening  the  rail  braces. 

(b)  Each  switch  point  must  fit  its 
stock  rails  properly,  with  the  switch 
stand  in  either  of  its  closed  positions  to 
allow  wheels  to  pass  the  switch  point. 
Lateral  and  vertical  movement  of  a  stock 
rail  in  the  switch  plates  or  of  a  switch 
plate  on  a  tie  must  not  adversely  affect 
the  fit  of  the  switch  point  to  the  stock 
rail. 

(c)  Each  switch  must  be  maintained 
so  that  the  outer  edge  of  the  wheel  tread 
cannot  contact  the  gage  side  of  the  stock 
rail. 

(d)  The  heel  of  each  switch  rail  must 
be  secured  by  fastenings  designed  for 
that  purpose  and  the  bolts  in  each  heel 
must  be  kept  tight. 

(e)  Each  switch  stand  and  connecting 
rod  must  be  securely  fastened  and  oper¬ 
able  without  excessive  lost  motion. 


(f)  Each  throw  lever  must  be  main¬ 
tained  so  that  it  cannot  be  operated  with 
the  lock  or  keeper  in  place. 

(g)  Each  switch  position  indicator 
must  be  clearly  visible  at  all  times. 

(h)  Unusually  chipped  or  worn  switch 
points  must  be  repaired  or  replaced. 
Metal  flow  must  be  removed  to  insure 
proper  closure. 

§213.137  Frog-*. 

(a)  The  flange  way  depth  measured 
from  a  plane  across  the  wheel-bearing 
area  of  a  frog  on  class  1  track  may  not 
be  less  than  1%  inches,  or  less  than  1*72 
inches  on  classes  2  through  6  track. 

(b)  If  a  frog  point  is  chipped,  broken, 
or  worn  more  than  three-eighths  inch 
down  and  be  6  inches  back,  operating 
speed  over  that  frog  may  not  be  more 
than  10  miles  per  hour. 

(c)  If  the  tread  portion  of  a  frog  cast¬ 
ing  is  worn  down  more  than  three- 
eighths  inch  below  the  original  contour, 
operating  speed  over  that  frog  may  not 
be  more  than  10  miles  per  hour. 

§  213.139  Spring  rail  frogs. 

(a)  The  outer  edge  of  a  wheel  tread 
may  not  contact  the  gage  side  of  a  spring 
wing  rail. 

(b)  The  toe  of  each  wing  rail  must  be 
solidly  tamped  and  fully  and  tightly 
bolted.  Each  worn  thimble  or  shoulder 
bolt  must  be  replaced. 

(c)  Each  frog  with  a  bolt  hole  defect 
or  head-web  separation  must  be  replaced. 

(d)  Each  spring  must  have  a  tension 
sufficient  to  hold  the  wing  rail  against 
the  point  rail. 

(e)  The  clearance  between  the  hold¬ 
down  housing  and  the  horn  may  not  be 
more  than  one-quarter  inch. 

§  213.141  Self-guarded  frogs. 

(a)  The  raised  guard  on  a  self- 
guarded  frog  may  not  be  worn  more  than 
three-eighths  inch. 

(b)  Frog  points  may  not  be  worn  more 
than  three-eighths  inch  below  either 
tread  surface. 

(c)  If  repairs  are  made  to  a  self- 
guarded  frog  without  removing  it  from 
service,  the  guarding  face  must  be  re¬ 
stored  before  rebuilding  the  point. 

§  213.143  Frog  guard  rails  and  guard 
faces;  gage. 

The  guard  check  and  guard  face  gages 
in  frogs  must  be  within  the  limits  pre¬ 
scribed  in  the  following  table; 


(iuuid  check  gage  (.Juard  face  gage 

The  distance  be-  The  distance  be¬ 
tween  tlie  gage 
line  of  a  frog  to 
ttie  guard  line  ‘ 

Class  of  I  rack  of  its  guard  rail 
or  guarding 
face,  measured 
across  tlic  track 
at  riglit  angles 
to  tlie  gage 
line, 2  may  not 
be  less  tlian— 


1  .  4'  614”  4'  514" 

2  . - .  4' 65i"  4' SH" 

3, 4, 5, 6 .  4' 4'  S" 


•  A  line  along  tliat  side  of  the  flangeway  which  is  nearer 
to  the  center  of  the  track  and  at  the  same  elevation  as  the 
gage  line. 

2  A  line  five-eighths  inch  below  the  top  of  the  center 
line  of  the  head  of  the  running  rail,  or  corresponding 
location  of  the  tread  portion  of  the  track  structure. 


Subpart  E — Track  Appliances  and 
Track  Related  Devices 

§  213.201  Scope: 

This  subpart  prescribes  minimum  re¬ 
quirements  for  track  appliances  and 
track  related  devices,  including  derails, 
switch  point  protectors,  bumping  posts, 
wheel  stops,  equipment  defect  detectors, 
track  obstruction  detectors,  and  expan¬ 
sion  joints. 

§  213.20.3  Oprruliun  of  track  appliances 
and  track  related  devices  generally. 

(a)  Each  track  appliance  and  track 
related  device  must  operate  properly 
and  perform  its  intended  function. 

(b)  An  owner  of  track  to  which  this 
part  applies  who  learns,  through  inspec¬ 
tion  or  otherwise,  that  a  derail,  switch 
point  protector,  bumping  post,  equip¬ 
ment  defect  detector,  or  track  obstruc¬ 
tion  detector  is  inoperable  or  does  not 
operate  properly,  shall  repair  or  replace 
it  as  soon  as  necessary  to  avoid  any 
actual  operating  hazard.  If  the  owner 
considers  it  necessary  in  the  interest 
of  safety,  he  shall  reduce  opei-ating  speed 
or  stop  operations  over  the  track  served 
by  that  appliance  until  the  repair  or  re¬ 
placement  is  completed. 

§  21.3.205  Derail-*. 

(a)  Each  derail  must  be  clearly  vis¬ 
ible.  When  in  a  locked  position  a  derail 
must  be  free  of  any  lost  motion  which 
would  allow  it  to  be  operated  without 
removing  the  lock. 

(b)  When  the  lever  or  a  remotely  con¬ 
trolled  derail  is  operated  and  latched 
it  must  actuate  the  derail. 

§  213.207  Switch  heaters. 

The  operation  of  a  switch  heater  must 
not  interfere  with  the  proper  opera¬ 
tion  of  the  switch  or  otherwise  jeopard¬ 
ize  the  safety  of  railroad  equipment. 

Subpart  F — Inspection 
§213.231  Scope. 

This  subpart  prescribes  requirements 
for  the  frequency  and  manner  of  in¬ 
specting  track  to  detect  deviations  from 
the  standards  prescribed  in  this  part. 

§  213.23.3  Track  inspections. 

(a)  All  track  must  be  inspected  in 
accordance  with  the  schedule  prescribed 
in  paragraph  (c)  of  this  section  by  a 
person  designated  under  §  213.7(b). 

(b)  Each  inspection  must  be  made  on 
foot  or  by  riding  over  the  track  in  motor 
vehicle  or  track  vehicle  at  a  speed  that 
allows  the  person  making  the  inspection 
to  visually  inspect  the  track  structure 
for  compliance  with  this  part.  If  a  ve¬ 
hicle  is  used,  the  speed  of  the  vehicle 
may  not  be  more  than  5  miles  per  hour 
when  passing  over  track  crossings,  high¬ 
way  crossings,  or  switches. 

(c)  Each  track  inspection  must  be 
made  in  accordance  with  the  following 
schedule: 


twcpn  guard 
line.s,'  measiirpil 
across  the  track 
at  right  angles 
to  tiie  gage 
linp.2  may  not 
be  more  than  — 


FEDERAL  REGISTER,  VOL.  36,  NO.  121 — WEDNESDAY,  JUNE  23,  1971 


11980 


PROPOSED  RULE  MAKING 


Claiss  of  track 

Type  of  track  Required  frequency 

Weekly,  or 
before  u»e,  if  the 
track  is  used  less 
than  once  a 
week,  or 

twice  weekly,  it  the 

1,2,3 . 

.  Main  track  and 
siding.  ' 

track  carries 
passenger  trains 
or  more  than  lU 
million  gross 
tons  of  traffic 
during  the  pre- 
ctMling  calendar 
year. 

1,2,3 . . 

.  Other  than  main 
track  and 
sidings. 

Monthly. 

4,  5 . 

Twice  weekly. 

6 . . 

Three  times 
weekly. 

(d)  If  the  person  making  the  inspec¬ 
tion  finds  a  deviation  from  the  require¬ 
ments  of  this  part,  he  shall  immediately 
initiate  remedial  action. 


§  213.239  Special  inspections. 

In  the  event  of  fire,  flood,  severe  storm, 
or  other  occurrence  which  might  have 
damaged  track  structure,  a  special  in¬ 
spection  must  be  made  of  the  track  in¬ 
volved  as  soon  as  possible  after  the 
occurrence. 

§213.241  Inspection  records. 

(a)  Each  owner  of  track  to  which  this 
part  applies  shall  keep  a  record  of  each 
track  inspection  and  each  rail  inspection 
required  to  be  performed  on  that  track 
under  this  subpart. 

(b)  Track  inspection  records  must  be 
prepared  on  a  daily  basis  and  signed  by 
the  person  making  the  inspection.  They 
must  specify  the  track  inspected,  date  of 


inspection,  location  and  nature  of  any 
deviation  from  the  requirements  of  this 
part,  and  the  remedial  action  taken.  The 
owner  shall  retain  a  track  inspection  rec¬ 
ord  at  its  division  headquarters  for  at 
least  1  year  after  the  inspection  covered 
by  that  record. 

(c)  Rail  inspection  records  must  spec¬ 
ify  the  location  and  nature  of  any  in¬ 
ternal  rail  defects  found  and  the  reme¬ 
dial  action  taken.  The  owner  shall  retain 
a  rail  inspection  record  for  at  least  2 
years  after  the  inspection. 

(d)  Each  owner  required  to  keep  in¬ 
spection  records  imder  this  section  shall 
make  those  records  available  for  inspec¬ 
tion  and  copying  by  the  Federal  Railroad 
Administrator  or  his  designee  during 
regular  business  hours. 


Appendix  A— Maximum  Aliajwable  Oper.vting  Speeds  fob  Curved  Track 
[Elevation  of  outer  rail  (inches)] 


§  213.235  Switch  and  truck  rros^ing  in¬ 
spections. 

(a)  Except  as  provded  in  paragraph 
(b)  of  this  section,  each  switch  and 
track  crossing  must  be  inspected  on  foot 
at  least  monthly. 

(b)  In  the  case  of  track  that  is  used 
less  than  once  a  month,  each  switch  and 
track  crossing  must  be  inspected  on  foot 
before  it  is  used. 

§  213.237  Inspection  of  rail. 

(a)  In  addition  to  the  track  inspections 
required  by  §  213.233,  at  least  once  a 
year  a  continuous  search  for  internal  de¬ 
fects  must  be  made  of  all  jointed  and 
welded  rails  in  classes  3  through  6  track, 
and  class  2  track  over  which  passenger 
trains  operate. 

(b)  Inspection  equipment  must  be 
capable  of  detecting  defects  between 
joint  bars,  in  the  area  enclosed  by  joint 
bars,  and  in  welds. 

(c)  Each  defective  rail  must  be 
marked  with  a  highly  visible  marking 
on  both  sides  of  the  web  and  base. 


Degri-e  of 

0 

a 

1 

VA 

2 

2>S 

3 

4 

4H 

5 

5H 

6 

Maximum  allow'able  operating  speed  (m.p.h.) 

n‘’30' . 

93 

100 

107  .. 

0°40' . 

MO 

87 

93 

m 

103 

109  .. 

0°50' . 

72 

78 

83 

88 

93 

97 

101 

106 

no  ... 

IW . 

66 

71 

76 

80 

85 

89 

93 

96 

100 

104 

107 

no  . 

1°15' . 

69 

63 

68 

72 

76 

79 

83 

86 

89 

93 

96 

99 

101 

1°30' . 

64 

68 

62 

66 

69 

72 

76 

79 

82 

85 

87 

90 

93 

i°4.y . 

50 

64 

57 

61 

64 

67 

70 

73 

76 

78 

81 

83 

86 

2°00' . 

46 

50 

64 

57 

60 

63 

66 

68 

71 

73 

76 

78 

HO 

•ns' . 

44 

47 

60 

64 

56 

69 

62 

64 

67 

69 

71 

74 

76 

•i°3()' 

41 

45 

48 

61 

64 

66 

59 

61 

63 

66 

68 

70 

72 

2°46' . 

40 

43 

46 

48 

61 

64 

66 

68 

60 

62 

64 

66 

68 

aw . 

38 

41 

44 

46 

49 

61 

64 

66 

68 

60 

62 

64 

66 

3°15' . 

36 

39 

42 

46 

47 

49 

61 

54 

56 

57 

69 

61 

63 

3‘’30' . 

35 

38 

40 

43 

45 

47 

50 

52 

64 

55 

57 

69 

61 

3“16' . 

34 

37 

39 

41 

44 

46 

48 

50 

52 

54 

65 

57 

>  59 

4°00' . 

33 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

55 

57 

4°30' . 

31 

33 

36 

38 

40 

42 

44 

45 

47 

49 

50 

52 

54 

SW . 

29 

32 

34 

36 

38 

40 

41 

43 

45 

46 

48 

49 

51 

S°30' . 

28 

30 

32 

34 

36 

38 

40 

41 

43 

44 

46 

47 

48 

ew . 

27 

29 

31 

33 

35 

36 

38 

39 

41 

42 

44 

45 

46 

ew . 

26 

28 

30 

31 

33 

36 

36 

38 

39 

41 

42 

43 

45 

TW . 

26 

27 

‘29 

30 

32 

34 

35 

36 

38 

39 

40 

42 

42 

sw . 

23 

26 

27 

‘28 

30 

31 

33 

34 

35 

37 

38 

39 

40 

QW . 

22 

24 

‘26 

27 

28 

30 

31 

32 

33 

35 

36 

37 

38 

10°00' . 

21 

22 

‘24 

25 

27 

‘29 

29 

31 

32 

33 

34 

35 

:i6 

IIW . 

20 

21 

23 

‘24 

26 

27 

28 

20 

30 

31 

32 

33 

34 

IJW . 

19 

■20 

‘22 

23 

24 

‘26 

27 

28 

•29 

30 

31 

32 

33 
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